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ABSTRACT 
The DC-AC converter, also known as inverter, converts DC power to AC power at 
desired output voltage and frequency. The DC power input to the inverter is obtained 
from an existing power supply. Nowadays inverters use high power switching 
transistors either IGBT's and/or MOSFETs. In addition, the voltage and frequency of 
the source can be adjustable. These single phase inverters and their operating principles 
are analyzed in detail. 
In this project, a full-bridge, single phase inverter that uses a digital Pulse Width 
Modulation (PWM) to control the power switches at 18 kHz was constructed. The 
concept of PWM with different strategies for inverters is described. A type of filter is 
used to improve the distortion in the output waveform. 
A design and implementation of PWM by using complex programmable logic device 
(CPLD) from Altera MaxPlus II is constructed and programmed. The involved 
software, hardware, and suitable algorithm to implement and generate the PWM are 
developed in details. To verify the significant of this single phase inverter, the output 
voltage will be tested with resistive load and inductive load. 
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CHAPTER 1 
INTRODUCTION 
CHAPTER 1 
INTRODUCTION 
1.0 Introduction to power electronics 
Power electronics can be defined as the use of electronic devices to control and convert 
electric power. Power electronics combine power, electronics and control. It may be 
defined as the applications of solid-state electronics for the control and conversion of 
electric power. It is based on the switching of power semiconductor devices whose 
power handling capabilities and switching speeds have improved tremendously over the 
years. The switching characteristics of power devices permit the control and conversion 
of electric power from one to others. Versatile circuit topologies can be found in the 
power electronics for different applications [1.1]. 
Power electronics have already found an important place in modern technology and are 
now used in a great variety of high-power products, including motor controls, power 
supplies and High Voltage Direct Current (VHDC) systems [1.1]. 
Power electronics is the technology associated with the efficient conversion, control and 
conditioning of electric power by static means from its available input form into the 
desired electrical output form. The goal of power electronics is to control the flow of 
energy from an electrical source to an electrical load with high efficiency, high 
availability, high reliability, small size, light weight, and low cost [1.7], 
1 
1.1 Significance of power electronics 
The demand for control of electric power exits for many years. The generation, 
transmission, and distribution of electric power are almost AC today, but industry, 
transportation, agriculture, and everyday life often demand DC power. In any 
technically and economically defined situation, it is necessary to provide the most 
suitable fonn of energy to meet the demand of user [1.3]. 
Power electronics can process the power in two forms, AC and DC. For AC, it can 
process by magnitude and frequency and for DC by only magnitude [1.4], 
1.2 Power semiconductor devices 
Power semiconductor devices play a crucial role in the regulation and distribution of 
power and energy in the world. In power electronics, it is well recognized that 
improvement in system performance in terms of efficiency, size and weight are driven 
by enhancement made in semiconductor device characteristics. Overall system 
reliability and efficiency depends on the quality of semiconductor switches and how 
these devices are used. Throughout the last 50 years, power electronics technology 
mostly evolved with the availability of new and improved power semiconductor 
devices. With the development of power semiconductor technology, the power handling 
capabilities and the switching speed of the power devices have improved tremendously 
[1-1]. 
The most important elements of power electronics are the power semiconductor devices. 
A wide variety of devices are available, which made it difficult to compare them. Their 
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